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Nedostaci:
1. udalajvanje od Carnot-ovog procesa
2. mali sp. toplinski kapacitet

3. 1iskoristivost

Q PoboljSanje: dvostepenom kompresijom




PARIIU Zasieenom podrucju)

2. veci toplinski kapacitet
Q 3. usis mokre pare



PAKAIE prigusnim, ventilom)

1. manji rashladni ucin
Q, P o> Lo 2. jednostavan prigusni ventil



ISPARIVAC
1. wveci utroseni rad

2. veci rashladni ucCin
3. suhi usis
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PAEA Sipelilzavacem kondenzata)
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1. povecanje rashladnog uc¢ina
2. jos vece udaljavanje od Carnota
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dVesteena kompresija s odjeljivacem |
JednimipRigusnin ventilom

" dvostepena kompresija s odjeljivacem i
dva prigusnal ventila

ne radi se ako nije potrebno
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THLAKOVI U SUS Fr\\/J
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The development of the "Ozone-hole” over the Antarctica

Approx. 50% red.
of Ozone layer
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This development has continued after 1985 Source: New Scientist
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Incoming
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radiation

from Earth

Reflected
from clouds Absorption and radiation
from COz, waler vapour,
O3, CFC, CHa and N20

Reflected from
surface of Earth



Vapor pressure comparisons of
existing refrigerants and alternatives

CFC-11 and HCFC-123 CFC-12 and HFC-134a

CFC-11

HCFC-123
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jenska sredstva

Blends for CFC-12 aftermarket

Vapor pressure comparisons

Theoretical cooling capacity and energy
efficiency improvements

Blend
CFC12  (range)

Cooling capacity (relative CFC-12) 1.0 0.95-1.05
Energy efficiency (COP) 2.10 2.16-2.17
Evaporator pressure (PSIA) 19 16-18

Compressor discharge 196 195-215
pressure (PSIA)

Compressor discharge 158 185-190
temperature (°F)

Test conditions: Condenser 130°F, Sub-cooling 0, Evaporator —10°F
Superheat 5°F

m Patented multi-component blends, can contain:
HCFC-22, HFC-152a, CFC-114, HCFC-124 and others

m Soluble with commercial oils
m Minimal retrofit expected

® Applications may include medium temperature food
cases, vending machines, auto a/c and appliances

m Possible OEM candidates
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Physical Data GRADES

METRIC UNITS

Dichlorodi-
fluoromethane

fluoromethane
Chilorodi-
fluoromethane

Trichloro-

Chemical Formula CClsF CC1zF2 CHCIFz Azeotrope
Molecular Weight 137-38 120:93 86-48 111:6
Boiling Point at 1 atm °c 238 -29-8 -40-8 -45:6
Freezing Point °C -111 -168 -160
Critical Tempetature e 198 112 96 901

Critical Pressure atm 43-2 40-6 487 421
kg/sg cm abs 44-98 42:0 50-3 435

Critical Volume ce/mal 247 217 164 199-5
Critical Density gl/ce 0554 0-558 0-525 0529
Specific Heat of Liquid at 30°C cal/g/°C 0-208 0-236 0-335 0-30
Specific Heat of Vapour at Constant Pressure (1 atm at 30°C) cal/g/°’C 0137 0148 0-152 0-168
Ratio of Specific Heats (Cp/Cv) at 1 atm and 30°C 1136 1:136 1-184 1133
Density of Liquid at 30°C glce 1:464 1-292 1175 1:218
Density of Saturated Vapour at boiling point all 5-85 6-33 4-82 6:032
Latent Heat of Vaporisation at boiling point callg 43:51 39:47 | 65-92 42-47
Thermal Conductivity of Liquid at 20°C Jiem/sg cm/s/°C 0-000911* | 0-000725* | 0-:000901* | 0-000636
Thermal Conductivity of Vapour at 30°C (1 atm) Jiem/sg em/s/°C 0-000083 | 0-000102* | 0-000117 | 0-000224
Surface Tension at 25°C dynes/cm 19 9 9 8
Viscosity of Liquid at 30°C Centipoise 0-405 0-251 0-229 0-24
Viscosity of Vapour at 1 atm and 30°C Centipoise 0-0111 0-0127 00131 0-013

Solubility of Water in Refrigerant wt % at 30°C 0013 0-012 0:15
0°C 0-0036 0:0026 0:060 0-022

Solubility of Refrigerant in Water at 1 atm and 25°C wt % 011 0-028 0-30
Relative di-electric strength at 1 atm and 23°C (Nitrogen = Q) 31 2:4 1-8 2:34
Di-electric constant, liquid. Temperature in °C 2-28729 2:13% 6:1124

Di-electric xonstant, vapour (0-5 atm). Temperature in °C 1-0019726 | 1-00162¢ 1-0035%5: 4

* Figures taken from a review of the existing data by R. W. Powell ("Modern Refrigeration” December, 1956).
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SIAENIFKOMPRESORI

“Totwvoereni (poluetvereni) i hermeticki
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KONDENZATOR

“Sacnili vodomihladeni (morem)
vat topline
0M - sigurnosni ventil
“nivokazno staklo - pipci, manometar
‘ odzrac '

regulacijski ventil vode - presostatski ili
termostatski
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Fig. 1 Hermetic refrigerating system
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